Abstract. A table is given for the calculation of the parameters of a third-degree natural spline with n data points (n > 2) using a minimum number of multiplications and divisions. In addition, an example is given that demonstrates the method of use and enables comparisons to be made with a method previously described.
1. Introduction. It has been previously demonstrated in [1] that for the special case of a natural spline of third degree, interpolating to equidistant data points, it is possible to determine the unknown parameters of the spline explicitly, without the need for solving a set of linear simultaneous equations. In the ensuing analysis, it is shown that by making use of an alternative, but equivalent, form for the spline, not only is the number of required tables halved, but the volume of computation needed to produce the spline is reduced. An additional advantage of this preferred form is that it involves only local values, and hence less calculation is demanded to evaluate interpolated values from the computed spline.
2. Definitions. The cubic spline S(x), interpolating to the values (xf, y,) for j = 1(1)«, is defined to be a cubic polynomial in each interval x( á * á *.+i .2) now enables the remainder of the unknown M¡ to be rapidly calculated, using as starting values Mu M2. Further, since the terms (h2/6)M¡ appear in the spline Eq. (2.1), it is possible to work directly with the unknowns («2/6)Mi, rather than M¡, and reduce both the rounding errors and volume of computation.
4. Example. The constants a¡ are determined from the recurrence relation (3.7) and are given in Table 1 .
The example considered isjthat treated in [1] and characterized by the data j, y¡, appearing in the following table: The method of calculating the parameters is as follows: the quantity (a7/6)M3 is computed using Eq. (3.13) and Table 1 to supply the constants a, (division by a7 is delayed until the remaining quantities (a7/6)M¡ have been determined so as to reduce the effect of rounding errors):
40545 ( and the quantities M¡ tabulated in Table 2. Cubic spline interpolation is then made, if required, using Eq. (2.1) and Table 2 .
5. Conclusions. The method outlined above is a condensed way of solving the (« -2) X (n -2) simultaneous equations for the unknown parameters of the spline, but still possesses the advantage of requiring only (2n -4) multiplications/divisions as compared with the 0(n2) required by the method proposed in [1] .
